The chemistry of condensed phosphates associated with organic cations that contain donnor center has been the object of numerous investigations, whereas a few studies concerning cyclotetraphosphates on secondary amines have been characterized. [1] [2] [3] As a contribution to the elaboration of this compound family, we report in the present work on the synthesis and structural characterization of a new organic cation cyclotetraphosphate, [C4H8N2H4]2P4O12·4H2O, which results from an interaction between phosphoric acids and the piperazine molecule. 4, 5 This organic molecule is a biogenic diamine, which plays an important role as a deprotonated cation in biologic systems. Nevertheless, research on these phases was stimulated by their possible utilization in the biological domain. 6, 7 Crystals of piperazine-1,4-diium cyclotetraphosphate tetrahydrate ( Fig. 1) were prepared by slowly adding a stoichiometric amount of diphosphorus pentoxide to an aqueous solution of piperazine kept at low temperature (T < 278 K). The obtained solution was slowly evaporated at room temperature until crystallization occurred. A colorless crystal obtained in this way, was chosen to determine its structure by single-crystal X-ray diffraction. The crystal and experimental data are given in Table 1 .
The chemistry of condensed phosphates associated with organic cations that contain donnor center has been the object of numerous investigations, whereas a few studies concerning cyclotetraphosphates on secondary amines have been characterized. [1] [2] [3] As a contribution to the elaboration of this compound family, we report in the present work on the synthesis and structural characterization of a new organic cation cyclotetraphosphate, [C4H8N2H4]2P4O12·4H2O, which results from an interaction between phosphoric acids and the piperazine molecule. 4, 5 This organic molecule is a biogenic diamine, which plays an important role as a deprotonated cation in biologic systems. Nevertheless, research on these phases was stimulated by their possible utilization in the biological domain. 6, 7 Crystals of piperazine-1,4-diium cyclotetraphosphate tetrahydrate ( Fig. 1) were prepared by slowly adding a stoichiometric amount of diphosphorus pentoxide to an aqueous solution of piperazine kept at low temperature (T < 278 K). The obtained solution was slowly evaporated at room temperature until crystallization occurred. A colorless crystal obtained in this way, was chosen to determine its structure by single-crystal X-ray diffraction. The crystal and experimental data are given in Table 1 .
All non-hydrogen atoms were refined anisotropically. The hydrogen atom positions were located by difference Fourier syntheses, and were not refined. The final atomic coordinates of the non-hyhrogen atoms of [C4H8N2H4]2P4O12·4H2O and their Beq are reported in Table 2 . An ORTEP drawing of the molecular structure containing one P4O12 4-ring and two piperazinium cations with the atom labeling is shown in Fig. 2 . The structure can be described as inorganic layers built up with P4O12
4-ring anions and water molecules O(W), spreading around the z = (2n + 1)/2 planes. Piperazinium dications (C4H12N2) 2+ are anchored onto anionic layers through hydrogen bonds, as shown in Fig. 3 . Each dication is connected with two layers, thus ensuring the formation of a three-dimensional network.
Because the phosphoric ring anion is localized around the (0, 0, 1/2) inversion center, it is symmetrical and built by only two independent PO4 tetrahedra, P(1)O4 and P(2)O4. The P-P-P angle values, 81.95(5) and 98.05(5)˚, show that this P4O12 ring is strongly distorted from the ideal one, where the P-P-P angle is 90˚. The largest deviation from the 90˚ value was observed in the structure of C10H28N4P4O12·4H2O Two centrosymmetrical and crystallographically independent piperazinium dications (C4H12N2) 2+ , in a chair conformation, coexist in this arrangement, and are located around the (1/2, 0, 0) and (0, 1/2, 0) inversion centers. The anchorage of both (C4H12N2) 2+ dications is made by six short (< 2,73 Å) and two long hydrogen bonds, 8 ensuring the interconnection between layers, and thus giving rise to a threedimensional network. The first C4H12N2(1) group is strongly linked to adjacent layers through two types of hydrogen bonds, N(1)-H···O(E) and N(1)-H···O(W), with N···O distances of 2.697(2) and 2.712(2)Å, respectively, whereas the second one, C4H12N2 (2) , is connected to four anion layers via one type of hydrogen bond N(2)-H···O(E), with N···O distances 
